Abstract. Two instruments sensitive to nocturnal airglow errfissions were flown aboard the NCAR Electra aircraft during the 1990 ALOHA campaign -a Fourier transform spectrometer and a 1/4 meter grating spectrometer. The two instruments were chosen to provide complementary data in the near infrared spectral region, the former between 6000 and 10000 cm-1, and the latter between ~11300 and ~ 11600 cm-1. Coor- 
Introduction
Observations of airglow emissions from excited OH and 02 species have been used to study dynamical behavior in the terrestrial mesopause/mesosphere. Often, the literature reports studies based upon one or the other species [ Tepley, 1985; Hecht et al., 1987] , and less frequently, studies based upon simultaneous measurements [Noxon, 1978] . These observations have usually been obtained from a single ground based station observing the zenith. Observations from a moving platform have been fewer [Noxon, 1964] . The airglow layers respond quickly to dynamical forcing and the response is most easily seen in the wind, density, and temperature fields associated with the emitting altitudes. Noxon, 1978 , interpreted the variations in temperature from the two emitting species observed at a single site as evidence for the propagation of internal gravity waves through the mesosphere (energy upwards, phase downwards). On occasion, he observed temperature fluctuations approaching 100 K, with some data sets indicating only a 20 K variance. Dual species measurements may be used to infer mesopaUse location.
The ALOHA campaign [Gardner, At (0-1) band, though low resolution measurements of the R branches of the OH Meinel (7-3) transition were also made.
The Michelson interferometer, an M150 model, was purchased from Bomem, Inc., in Vanier, Qu6bec. The instrument is compact and transportable. The photodetector, an ETX 500TE, was supplied by Epitaxx, Inc., and has an InGaAs formulation. The interferometer was mounted on a bench beneath a zenith-viewing window, the latter located immediately behind the crew cabin of the Electra. During flight operations, the light path from the window to a 45 ø first surface mirror to the interferometer was baffled, and cabin lights in the fore section of the plane were extinguished.
During a research flight, data were usually acquired as twosided interferograms. The interferometer proved to be sensitive to gross altitude changes of the aircraft, resulting in substantial shifts of the ZPD position during ascending or descending periods and subsequent loss of data. However, when the aircraft flew at a constant altitude, the interferometer was typically stable and recorded useful data. Individual interferograms could be acquired with ~5 second temporal resolution. However, to improve the signal to noise ratio of the corresponding spectra, 30 interferograms were coadded before storage.
For the analysis reported here, several interferograms were coadded prior to transformation. The ZPD position of each of the interferograms was located and shifted for best correlation prior to coaddition. The resultant set of interferograms were then truncated with a +4096 point cosine apodization function, and then zero filled before performing a 215 point fast Fourier transform. The resultant spectra were then corrected for two effects: window transmission, and detector sensitivity, both wavelength sensitive. Window transmission was measured by observing of a weak DC white light source both with and without the zenith window. Detector sensitivity was determined by an absolute intensity calibration, using the approach described by Dandekar and Davis, 1973 . Here, a tungsten filament lamp was used as a source (note that this lamp has been absolutely calibrated at NIST) illuminating a Lambertian surface. The distance from the lamp to the screen was accurately measured, and the Michelson interferometer was placed in a position where the screen overfilled the detectors field of view.
This experiment was performed prior to aircraft integration of the interferometer. When performing the calibrations, the 45 ø front surface mirror was removed. Wavenumber precision for all acquisitions was controlled by an internal HeNe laser, and should be accurate to 0.01 cm -1.
The grating spectrometer is fully described in Yee et al., this issue. The pointing geometry of this instrument matched the Michelson interferometer's, though it was located under a different window. The grating spectrometer was also absolutely calibrated in intensity with a similar source (same Lambertian screen) as described above.
In this short report, we will present and discuss rotational temperatures obtained by the two airglow instruments. Detailed interpretation of dynamical structure observed in the rotational temperatures and airglow intensities requires a model which accounts for aircraft motion (Doppler effect) and will not be discussed here. This analysis will be reported late in a more detailed publication. Rotational temperatures may be obtained from airglow emission data using two standard techniques based upon the resolution of the final spectrum. If individual lines within a rotation-vibration band can be recognized, then a simple technique relating individual line intensities and associated rotational term values may be used [Herzberg, 1950] . However, if the resolution of the instrument precludes the identification of rotation-vibration lines, then a least squares fit to the band profile may be performed [Tepley, 1985] . Both these techniques were used in the present analysis, the former for ous transitions discussed in this paper, reference to tables within the citations may be used. These tables indicate that when employing (1), rotational temperatures between 3 -6 K lower will be obtained compared to Mies; employing (2), temperatures between 1 -4 K higher will be obtained; and employing (3), temperatures 1 K higher will be obtained, ie. the order would be (1) to Mies to (3) to (2), in ascending temperature order.
The derivation of rotational temperatures from the 0 2 At (0-1) band is based upon the ability to generate accurate synthetic spectra as a function of rotational temperature. Synthetic spectra may be generated using rotational constants reported by Babcock and Herzberg, 1948 . The bandpass of the grating spectrometer also transmits high rotational P branch lines of the OH Meinel (6-2) band as well as the R branches of the (7-3) band. Employing all the spectral information available amounts to perfore'ring a fit to the three bands, assuming identical temperatures for the two hydroxyl bands, as well as a constant background source (consisting of both sky noise and detector noise). In the initial fit, all components of the OH Meinel 
